The debate 96
The EU Bathing Water Directive (BWD) 76/160/EEC (CEC, 1976) engages stakeholder 97 interest because of its impact on tourism, local economies and public health, and is well 98 publicised through beach award schemes (Guimares et al., 2012). However, it also 99 generates controversy across the scientific, regulatory and policy communities with regular 100 debates being driven by scepticism of whether: (i) E. coli is a suitable faecal indicator 101 organism (FIO) to assess recent faecal pollution (Wu et al., 2011) , (ii) the directive is suitably 102 protective of human health (Langford et al., 2000; Kay et al., 2004) , and, more recently, (iii) 103 the methods currently used to determine microbial water quality at bathing beaches are fit for 104 purpose . However, it is important to note that microbial water quality testing at designated bathing 131 waters in the EU can serve two separate purposes. The first is the provision of a monitoring 132 framework for reporting and regulation of microbial water quality and the second is in helping 133 control the public health risk from microbiological contamination of bathing waters. The first 134 purpose is effectively 'state of the environment' monitoring to collect sufficient data to 135 produce information on general status of bathing water quality and infer how well our 136 management practices and policies are working, and whether environmental outcomes are 137 being achieved. This data is collected over the longer term and can be summarised into a 138 bathing water classification and may contribute to a beach award. The second purpose is 139 about assessing the risk of an individual bathing event. Thus, the time delay of culture-based 140 approaches leads some scientists to question whether rapid molecular methods could play a 141 more effective role in assessing the risk of individual bathing events. This is a debate that is 142 international in scope, but which was driven principally by the need for new recreational 143 water quality criteria in the US. The US movement was prompted by a lawsuit against the 144 England is transferred to a centralised regulatory testing laboratory in the southwest of the 269 country. Therefore, a sample from the northwest or northeast of England will incur an 270 overnight transfer from the beach to the laboratory before the analysis can be undertaken. 271
This issue is transferable to other EU member states that process samples at a centralised 272 laboratory rather than using regional or local facilities. Thus, the adoption of qPCR because 273 of its capability to deliver rapid results can be affected by governance structure and 274 centralised laboratory infrastructure. 275
276
Establishing regional laboratories to facilitate more rapid analysis and sample turn-around 277 times would require considerable shifts in existing infrastructure, and would reinforce rather 278 than abate earlier concerns regarding potential for inconsistencies in qPCR reporting (see 279
Recommendation 2). While this may limit the application of qPCR as a regulatory tool it isstill important to consider its potential, not least because a number of stakeholder 281 communities are interested in how they may be able to receive a more immediate, 'real-282 time', statement of the risk posed by bathing water quality in order to make better informed 283 decisions. The argument for speed is only valid if such an approach is used regularly (i.e. to beach and bathing water use would take shape (e.g. frequency of visits and activities) 318 should water quality information be improved in terms of speed of provision to the beach-319 user community. Other key questions relate to how qPCR-related classifications might affect 320 tourism at coastal resorts and the associated willingness of the public to pay for receiving 321 rapid water quality information. 322
323
Perhaps the most important of all the 'value' related questions are those surrounding the 324 types of information beach users actually require; how quickly they need it; and how it is best 325 disseminated. In response we argue that prediction of bathing water quality could have far 326 more value to beach users than 'real' water quality data that is, by its very nature, always out 327 of date by the time it is communicated to the public i. development of models to predict health risks will be inherently 'data hungry' for culture-331 based counts and therefore not necessarily cheap, such models developed using culturebased methods could actually provide a far more cost-effective 'rapid method' for delivering 333 information on water quality. Consequently, predictive models could offer a significantly 334 reduced investment relative to wastewater infrastructure upgrades in terms of managing risk. analytical techniques are implicitly linked to the development of those models but the future 360 of rapid methods may not necessarily be of a molecular biological nature. Instead 'value' in 361 its widest sense might be best found in trying to predict risks to human health. Crucially, we 362 need intensive datasets to underpin model development and testing; therefore predictive 363 capability is certainly not a 'quick fix'. However, by managing expectations of different beach 364 user groups, reinterpreting what we mean by rapid methods, shifting focus to prediction 365 underpinned by quality data and by communicating the limitations as well as perceived 366 benefits of molecular capability to the policy community we should be confident that the tides 367 of bathing water regulation will continue to change for the better. 
